INTRODUCTION
Fabricating an esthetically pleasing removable partial denture while avoiding the unsightly display associated with conventional clasp assemblies presented a challenge to dentists. Among other techniques, this could be done using acetal resin clasps as simple and effective means of improving removable partial denture esthetics. 1 Patients often cite lack of retention and poor esthetics as reasons for not wearing their partial dentures. Traditional metal alloy clasps have been shown to exert forces on abutment teeth that exceed those capable of producing tooth movement. In addition, metal display on anterior teeth is often unacceptable. The technopolymer materials were purported to have superior flexibility and exerted less force than the metals on the abutment teeth. These forces fell within the physiological range of those abutments and considered safe for use. This coupled with their pleasing esthetics made them suitable for use on periodontally Acetal resin is being marketed for the construction of retentive and supportive components of removable partial dentures. The material has a flexural modulus lower than that of polymethylmethacrylate and is insufficiently rigid to be used as a supporting element for partial dentures. Acetal resin clasps may be resilient enough to engage undercuts for the retention of removable partial dentures but the low flexural modulus requires that the resin be used in greater cross-sectional area than metal alloys in order to gain useful retention. This greater bulk has implications for plaque accumulation and maintenance of periodontal health. 3 The use of removable partial denture creates the potential for quantitative and qualitative changes in plaque formation on the remaining teeth and thereby increases the risk for development of gingivitis and periodontitis. If plaque control JAYPEE is established, orthodontic forces will not cause periodontal damage even if the periodontal supporting tissues are markedly reduced. But in the presence of plaque, the same forces may aggravate the process of periodontal breakdown. 4 Partial denture clasps can cause local irritation. Forces transmitted by the clasps may cause destruction to the periodontium. Clasps change the flow of food over the tooth surface disrupting the self-cleansing action and preventing the mucus of the lips, tongue and cheeks from measuring the gingival tissues. 5 Ninety-two patients were examined after placement of removable partial dentures. No clinical significant changes in tooth mobility or sulcus depth were shown after 2 years analysis. Significant higher gingival inflammation levels and higher caries incidence were found in the abutment teeth. These findings were consistent with higher plaque levels presented at the covered surfaces. With regular oral and prosthetic care the patients could exhibit lower plaque and gingival inflammation levels than were recorded. 6 Five studies had been carried out with the aim of evaluating the effect of removable partial denture on remaining teeth. All these studies agreed that the periodontal conditions of the teeth adjacent to the dentures were poorer than around those not directly involved in its construction due to food stagnation and difficult oral hygiene caused by the removable partial denture components. In addition, removable partial denture might sink into the soft tissues causing bone resorption; and bars and clasps might impinge the gingiva. 7 The periodontal diseases in removable partial denture wearers were investigated. It was found that removable partial dentures increased the risk of periodontal diseases around the teeth involved in its support and retention because denture components encourage food stagnation and plaque accumulation. 8 A clinical survey of cobalt-chromium removable partial denture wearers was conducted to investigate the effects of denture wearing on oral tissues. A random sample of patients who had received their dentures 5 to 6 years previously was selected. Those who had been constantly wearing the removable partial dentures were examined by one calibrated examiner under an optimal clinical setting. The patients' dental, periodontal and mucosal statuses were assessed. Mucosal lesions under the cobalt-chromium removable partial dentures were uncommon in this study sample. However, a high prevalence of plaque, gingivitis, and gingival recession were found especially in dentogingival surfaces in close proximity (within 3 mm) to the dentures. Thus, there was a special need for regular oral hygiene reinforcement, scaling and prophylaxis among removable partial denture wearers.
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MATERIALS AND METHODS
Crevicular fluid, epithelial attachment loss, and bone height and density were used as parameters to make a comparison between acetal resin and cobalt-chromium removable partial denture clasps of the same dimensions regarding their effects on abutment teeth supporting structures.
Twenty patients 12 males and 8 females with Kennedy's class III modification I partially edentulous maxilla and dentulous mandible were selected for this study. The patients were divided into two equal groups. For the first group, the patients received maxillary partial denture with metallic cobaltchromium frameworks and acetal resin clasps (Pressing di Monticelli Rag. Stefano -47046 Misano Adriatico -Italy). For the second group, the patients received maxillary partial denture with metallic cobalt-chromium frameworks and cobaltchromium clasps (METAPLUS VP -Germany). Maxillary premolar was used as anterior abutment and maxillary molar was used as posterior abutment on both sides for construction of maxillary removable partial denture (Figs 1 and 2 ). Clinical examination of the maxillary partial denture abutments showed that it was free from caries, gingival inflammation, periodontal pockets, and there was no tooth mobility. By X-ray evaluation the partial denture abutments were free from periapical or periodontal pathosis. The selected patients were free from systemic diseases that may affect the alveolar bone condition. Full mouth scaling and root planning were performed to all patients, and they were instructed for proper oral hygiene and 
IJOPRD
Measuring the Epithelial Attachment Loss
Two composite resin dots 4 mm away from the free gingival margin were done on the midbuccal and midpalatal surfaces of the maxillary partial denture abutments to be used as fixed reference points for measuring of the epithelial attachment loss. It was measured in mm from the cementoenamel junction under the composite resin dot on each surface to the base of the pocket. All measurements were done by using of William's graduated periodontal probe (Ash, Detray, England). The mean epithelial attachment loss of the premolars and molars abutments was calculated and recorded (Fig. 5) .
Measuring Bone Height and Density
Charged-coupled device system (RVJ -AET, ARDET, s.r.i., Milano, Italy) consisted of an electronic chip used as a sensor for the radiation with a cable connected the sensor to the computer and the image was displayed immediately on the computer monitor after exposure, Orix X-ray machine (Orix -AET, ARDET, s.r.i., Milano, Italy), Rinn XCP periapical film holder (Rinn Corporation, XCP instrument, USA), and an individually constructed radiographic acrylic template were used for making standardized digital images for the anterior and posterior maxillary partial denture abutments following the long cone paralleling technique. 11 The template was designed to receive the Rinn XCP film holder in a position palatal to the anterior and posterior abutments and parallel to their long axes. The radiographic template with the bite block carrying the sensor chip was inserted in the patient's mouth. The bite block was assembled to the plastic aiming ring at the end of the cone by means of the indicator arm. The electronic sensor chip was exposed by the Orix X-ray machine at 65 kilovolt, 10 milliampere for 0.2 second. The stored images of each patient were interpreted at the end of the follow-up period by one examiner at two different times to decrease intra-and interobserver errors and the means of the two trials were recorded. The linear measurement system supplied by the Digora software (Orion Corporation, Soredex, Finland) was home care using toothbrush and dental floss. Crevicular fluid, epithelial attachment loss, and bone height and density were measured around the maxillary partial denture abutments at the time of partial denture insertion, 6 and 12 months from insertion.
Measuring the Crevicular Fluid
It was collected using Whatman filter papers number one. The filter papers were cut in strips of 3 mm width and 10 mm length. The area around each abutment was isolated by cotton rolls and dried gently by dry air. The strips were placed at the orifices of gingival crevices of buccal and palatal surfaces of the abutments and left in place for three minutes. The strips were removed and immediately inserted in 2% ninhydrin solution for 1 minute and kept to dry. 10 The areas of the strips which stained dark purple indicated the amount of the collected crevicular fluid. The surface area of the strip which stained dark purple was measured by using square millimeter graduated transparent paper superimposed over the stained filter paper. The stained area was traced on the graduated transparent paper and the number of the square millimeters was calculated and approximated to half square millimeter. The mean surface areas of the tested teeth were calculated and recorded (Figs 3 and 4) . used for assessing the mesial and the distal marginal bone height around the anterior and the posterior maxillary partial denture abutments. Parallel lines to the long axis of the mesial and the distal surfaces of each abutment were made. At each site the evaluation was made by measuring the distance in mm from the crest of the alveolar bone to the apex of the tooth. The changes in the bone height in the subsequent measurements were calculated. The mean changes of the mesial and distal bone heights of the premolars and molars were considered as the bone changes of that patient. The software of the Digora system was used for evaluation of the changes in the bone density mesially and distally to the anterior and the posterior maxillary partial denture abutments. This was done by making a line on the mesial and a line on the distal surfaces of each maxillary partial denture abutment. The line extended from the crest of the alveolar ridge to the apex of the tooth and passed adjacent to the space of the lamina dura parallel to the surface of the root. The value indicating bone density along each line was recorded and the mean value of all abutments readings was calculated (Figs 6 to 8).
Statistical analysis was carried out using the statistical analysis system program (SAS). Paired t-test was used at p ≤ 0.05 to assess the changes in crevicular fluid, epithelial attachment loss, and bone height and density within each group at partial denture insertion, 6 and 12 months from insertion. Student t-test was used to compare between the two groups.
RESULTS
The results of this study were shown in Tables 1 to 12 .
DISCUSSION
Increase in crevicular fluid measurements for both groups during this study was in agreement with the studies made by Javid and Low (1984), 12 and Spielberger et al (1984) 13 that mentioned that effect of partial denture clasps on the flow of food over the abutment tooth surface disrupting the selfcleansing action and preventing the mucus of the lips, tongue and cheeks from massaging the gingival tissues. In addition removable partial denture may sink into the soft tissues causing gingival inflammation. The increase in the crevicular fluid measurements for the first group was significantly higher than that for the second group at the different follow-up intervals. This could be due to the fact that acetal resin clasp is a flexible clasp that may impinge the gingiva during insertion and removal of the denture specially with the habit of some patients to secure the denture finally in its place by pressing the denture down from the clasp arm.
For epithelial attachment loss in the first and second groups, there was no significant change in the attachment loss measurements at the different follow-up intervals. This finding was in agreement with the studies made by Bergman et al (1971) , 14 Schwalm et al (1977) , 6 Gomes et al (1980), 15 Bergman et al (1982) , 16 Chandler and Brudvik (1984), 17 Bergman (1987), 4 and Petridis and Hempton (2001), 18 who mentioned 19 who mentioned that wearing of removable partial denture significantly increased the odds of having periodontal pockets in general as well as the odds of having deeper periodontal pocket. For bone height changes in the first and second groups, there was highly significant reduction in its measurements at the different follow-up intervals. This finding was in agreement with the studies made by Waerhaug (1968) , 7 Rissin et al (1979), 20 and Yusof and Isa (1994) 21 who mentioned that the periodontal conditions of the teeth adjacent to the dentures were poorer than around those not directly involved in its construction due to food stagnation and difficult oral hygiene caused by the removable partial denture components. In addition, removable partial denture might sink into the soft tissues causing bone resorption. The reduction in the bone height measurements for the second group was significantly higher than that for the first group at the different follow-up intervals. This could be due to the fact that the rigid cobaltchromium clasp transferred more stresses to the abutment teeth than flexible acetal resin clasp did.
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For bone density changes in the first and second groups, there was very high significant reduction in its measurements at the different follow-up intervals. This was explained on the basis that increased total occlusal load on the abutments supporting the partial denture could account for this significant variation in the bone density.The reduction in the bone density measurements for the second group was significantly higher than that for the first group at the first follow-up interval. This could be due to the fact that the rigid cobalt-chromium clasp transferred more stresses to the abutment teeth than flexible acetal resin clasp did.
CONCLUSION
Acetal resin clasps were superior to cobalt-chromium clasps as produced fewer reductions in bone height and in bone density around the abutment teeth inspite of produced increase in the crevicular fluid.
